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gives more reliable information than is to be had from the personal
estimates usually furnished by the instructor as the basis of psycholog-
ical and pedagogical studies of children. The opinion that the rela-
tion between school grade and age gives a satisfactory means of measur-
ing the mental status of the child is confirmed by experimental investi-
gations in such widely divergent lines as memory and cephalometry.
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Observations on the Senses of the Todas. W. H. R. RIVERS.
British Jr. of Psychol., 1906, I., 321-396.
The Todas of the Nilgire Hills in southern India are a small

community of about 800 individuals. They are a race in which there
has been no incentive to extraordinary development of the sensory
powers, nor until recently have there been any causes at work to
produce pathological changes in the sense organs.

The method of work was the same as that used in the Cambridge
expedition to Torres Straits. The people came in groups of twos or
threes to pass the morning in being tested, and ample time between
tests was given each one to recover from ennui or fatigue. It was
necessary to use an interpreter, but it is thought that this did not inter-
fere with the work.

Visual Acuity. —The method of treating was to use a modifica-
tion of the E-test devised by Cohn. Eighty-four men and boys were
tested and fourteen women and girls. It was found that the average
distance at which the letter E could be distinguished was 2.2 times the
normal distance, according to the system in ordinary use. These
figures show the Todas to have a somewhat higher average acuity
than the inhabitants of Torres Straits and fewer subnormal cases.

Color-vision. — By means of Holmgren's wools the names of
colors were obtained. It was found there were definite words for red
and yellow, less definite nomenclature for green and blue ; blue and
black are often given the same name and there are no definite terms
for brown or violet.

Color Discrimination. — Out of five hundred and three indivi-
duals, forty-three were color blind. They all show a tendency to
discriminate greens, blues and violets less definitely than reds and
yellows.

Color Thresholds. — Lovibond's tintometer was used for these
experiments. The average of tests of forty-seven well show that the
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threshold for red is slightly higher than that for yellow, but both are
considerably lower than that for blue.

A comparative table of the color thresholds for five races — Todas,
Uralis and Shalagas, Egyptians, Papuans and English — shows:

1. That the Todas have the highest thresholds for red and yellow.
It is very much higher than that of the Papuans where red-green
color blindness does not occur.

2. That the threshold for blue is higher than that of the English
but lower than the other barbarous people.

Color Fields. — Small colored discs pasted on black grounds
were passed from outside the field of vision to the point of fixation.
It was found that in all cases the color fields were so small that they
could not be differentiated.

Color Blindness. —12.8 per cent, of the 503 men examined
showed definite cases of red-green color blindness. This fact taken in
connection with small size of the color fields suggests that in these
individuals the red-green area has diminished until it has disappeared.

Visual Illusions. — Quantitative observations were made to ascer-
tain the degree in which the Todas are subject to two geometrical-
optical illusions ; (1) the erroneous estimation of vertical as compared
with horizontal lines and (2) the Miiller-Lyer illusion.

The Illusions of Compound Horizontal and Vertical Lines. —
The tests gave the following general results :

1. The illusion was greater when the horizontal was the variable
line.

2. When the variable line is made equal by shortening it shows a
greater length than when it is made equal by lengthening.

3. The observations with the two methods are fairly constant.
Similar observations were made on fort}' Englishmen, Cam-

bridge graduates and undergraduates. Compared with the Todas they
show a relatively slight illusion. With both Todas and Englishmen
the illusion is greater by the first method.

The Muller-Lyer Illusion. — By means of an apparatus with a
sliding board the figure was set until it seemed equal. It was found
that the Toda sees the illusion in a greater degree than the Papuan
and in a slightly smaller degree than the English observer. The ex-
planation suggested is that the savage is less influenced by the figure
as a whole. The fact that savage and civilized men react differently
to these two illusions suggests a mere physiological explanation for the
former, and a more psychological for the latter.

Tactile Discrimination.—The threshold for the discrimination
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of two points on the skin was tested at three places by the method
used by Mr. McDougall in Torres Straits. The results show the
English less sensitive in the forearm, but more so on the nape of
the neck and on the finger. Comparing all the data it is found that
tactile discrimination increases with intellectual development. The
same is true of sensibility to pain, which was tested by means of Cat-
tell's algometer.

Smell. — The method was to use different dilutions of a standard
water solution of camphor. The results show that the English have a
slightly better sensitivity than the Todas. Dr. Myers, however, found
the Papuans slightly more sensitive.

Taste.—It was found that the Todas have words for the four
pure taste sensations.

Conclusions. — The general conclusion which may be drawn from
the available evidence is that pure sense acuity is much the same in
all races in the absence of definite pathological conditions, and that
the frequent superiority of the savage over civilized man in his recogni-
tion of what is going on around him in nature is due to his trained
powers of observation.

However, the comparison of sense acuity in races of different culture
is very much complicated by differences in the part played by inference
in determining the sensory threshold. This factor plays little part in
the determination of visual acuity, but has a marked influence on the
determination of tactile acuity, and plays an even greater part in the
determination of the acuity of smell. Its effect is always to lower the
threshold, i. e., to give to the individual an appearance of sensibility
which is higher than he really possesses.

Dividing all the subjects into two groups, those above and those
under thirty-five, it was found that age had a marked influence on two
senses, sight and smell.

In the region of color vision, the most interesting feature of the
Todas is the frequency of color blindness. The color nomenclature
is especially defective in any adequate expression for blue, and asso-
ciated with this is a defective sensibility for blue. They add therefore
to the evidence that in lower races defective color nomenclature is due
in part to defective sensibility.

An interesting result of the observations on illusions is the evi-
dence that the processes involved in the tests are much simpler for the
Toda than for the more civilized man. The results often came out
more clearly and definitely in the case of the savage, because he attends
simply to the matter to which he is asked to attend and is not troubled
with speculations as to the whv and wherefore.



Z36 RACE PSYCHOLOGY.

In connection with the quantitative tests recorded, coefficients of
variability are given. The comparison of variability in different races
is complicated by several factors. In illusions, for instance, different
individuals may vary: ( i ) in the degree to which they are subject to
the illusion; (2) in the method of carrying out the test; (3) in the
degree of care and attention which they give the observations; (4) in
different degrees in which fatigue and practice make their effects felt.

In several of the measurements for which Papuans, Todas and
Englishmen have been tested, the Todas are found to occupy a posi-
tion between the other two. In general intellectual and cultural de-
velopment the Todas undoubtedly occupy an intermediate position.
This suggests that there is a connection between general intellectual
development and such mental operations as are tested in these experi-
ments. The evidence is, however, at present too scanty to establish
this proposition.
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Acquisition of Written Language by Primitive Peoples. ALEXAN-

DER F . CHAMBERLAIN. Amer. Jour, of Psychol., 1906, XVII.,
69-80.

In this article a resume is given of the attempts made, chiefly by
missionaries, to instruct tribes of American Indians in writing their own
tongues. The subject is treated primarily from the point of view of
the methods by which the problem was approached, as a contribution
to the psychology of language-learning, and includes the following
tongues: Algonkian, Athapascan, Chinookan, Eskimoan, Iroquoian,
Salishan and Siouan.

The difficulties which our missionaries have had in teaching primi-
tive peoples some method of recording their language have led to all
kinds of experiments, and it is peculiar to note that all successful results
have been along the same line, viz., a kind of syllabic spelling.

For a language containing only the broad vowels and a limited
number of consonants, a series of signs or marks to represent these
vowels and consonants can readily be invented, as is shown by the many
instances given in this article ; and such a system of phonetic writing
a child will learn within a few days, and often even within a few
hours.

For a great many years the languages of some of the tribes in the
Indian Territory have been written by a system of phonetic, or syllabic
components, and a paper printed in this system has been published


